Partial deficiency of manganese superoxide dismutase exacerbates a transgenic mouse model of amyotrophic lateral sclerosis.
The pathogenesis of neuronal cell death as a consequence of mutations in copper/zinc superoxide dismutase (SOD1) associated with familial amyotrophic lateral sclerosis may involve oxidative damage and mitochondrial dysfunction. We examined whether crossing transgenic mice with the G93A SOD1 mutation with transgenic mice with a partial depletion of manganese superoxide dismutase (SOD2) would affect the disease phenotype. Compared with G93A mice alone, the mice with partial deficiency of SOD2 and the G93A SOD1 mutation showed a significant decrease in survival and an exacerbation of motor deficits detected by rotorod testing. There was a significant exacerbation of loss of motor neurons and substantia nigra dopaminergic neurons in the G93A mice with a partial deficiency of SOD2 compared with G93A mice at 110 days. Microvesiculation of large motor neurons was more prominent in the G93A mice with a partial deficiency of SOD2 compared with G93A mice at 90 days. These findings provide further evidence that both oxidative damage and mitochondrial dysfunction may play a role in the pathogenesis of motor neuron death associated with mutations in SOD1.